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Background

Urban density and transport-related energy

Carbon footprints

! Houston
Phoe

~
S

nix

2

energy p
Giga-joules per capita per year
2

3

New York City, NY

North American cities
@ Australian cities
@ European Cities
@ Asian cities

Hong Kong Metropolitan Statistical
o Area Boundary
0 20 50 75 100 125 150 200 250 300
brsisgiotd Urban density
e Inhabitants per hectare
Source: Newman and Kenworthy (1989) Source: Vande Weghe and Kennedy (2007) Source: Jones and Kammen (2013)

« Studies done so far at different spatial scales on estimating the
relationship between urban population density and energy
consumption (and/or GHG emissions) showed different results

« The methodology used for analysis (though internally consistent)
varied siginificantly ( especially with respect to GHG emissions
comparision)
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Data and Methods
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Comparision of GRUMP and GLC Urban Extents
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Comparision of GRUMP and GLC Urban Extents
(contd.)
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Key Results
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Relationship between population density and CO2 emissions per capita for GLC and GRUMP at 5km cluster distance
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Relationship between population density and CO2 emissions per capita for GLC at 5km cluster distance for 500 largest emiting clusters
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Emissions per Capta

Emissions per Capita
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Key Results (contd.)
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The building

: . emissions per capita
. are found to be more
' than the onroad
emissions per capita.
This trend is found
only in MSA’'s which
do 2o o o b0 sko | b0 s D o 2o o o0 ;e are located in colder

Houston-The Woodlands-Sugar Land Atlanta-Sandy Springs—-Roswell reg i O n S
TX (Metropolitan Statistical Area) GA (Metropolitan Statistical Area

+ Com+Res;R°-0782;f -0243 $7 + Com +Res;RP=0.413;§ =0.181
4 Onrosd ; R®=0.678;p =-0.203 3 4 Onrodd ;:R7=0.278:§ =-0.105
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different from one
MSA to another.

1

3
|
>
»
3
3

>

1e-06  Z2e-06
1e-06  2e-06
>
>
4
>

SEI-OT
5&707

ZeTO?
25\_0?

1eTOT
1a|—0?

T T T T T T T T T T T
0 100 200 500 1000 2000 50 100 200 500 1000 2000 /

|

Population Density (per sq. mile) Population Density (per sq. mile)

D

|II
IIII|
il
,:|||||

o



D

Study Implications

Irrespective of the data sets
used the CO:. efficiency
improved with increasing
density

The study suggests an

City
. a8 objective approach to find
D e n S Ity o the relationship between city

density and GHG emissions

and CO: Eatal seates and emission
Efficiency

inventory

High dense settlements: Options
that focus on decreasing household
energy consumption

Low and medium dense
settlements: Improving public
transportation
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